In its Chemical Relations.?Formation of Fat. I cannot find, in the long course of experimental pig-fattening described by M. Boussingault,* anything that is both new and interesting to human physiology. He and M. Persozf who has fattened geese, do not appear to have found out more than was already known, namely, that the presence of fatty matter in the food is not essential to the formation of fat in the body; and that a certain quantity of nitrogenous principles in the food is essential to that end ; the mere truth being that for an animal to grow soundly fat it must be in tolerable health, and that for this it must have some of its natural diet.
In relation to the well-proved formation of fat from the saccharine principles of the food, an interesting observation is made by H. Meckel.J He finds that when grape-sugar and bile are mingled fatty matter is f<^ined from the former; thus, in his chief experiment, performed under the guidance of Marchand, 440 grammes of ox-bile were divided into four parts: the first, while recent, was treated with ether; the second was so treated after exposure for twenty-four hours to the heat of an incubating machine; to each of the third and fourth portions, there were added 4 grammes of grapesugar obtained from starch ; and the third was exposed for five hours, and the fourth for twenty-four hours, to the heat of the incubating machine. Then, from these third and fourth portions, all the fatty matter was extracted by ether. The quantities of fatty matter thus obtained were, from the first portion, *48 grammes ; from the second, *54 ; from the third, 87; from the fourth, on the Progress of [July, 1*84 . The much larger quantity of fatty matter in the third and fourth portions can be assigned only to the sugar which was added to the bile; and the greater quantity in the fourth than in the third appears to show the gradual progress of the transformation, which was not completed in the last portion even after twenty-four hours; for sugar unchanged could still be detected in it.
It is thus made probable that the process of transformation of the amylaceous principles of the food into fat consists in their being, first, by the saliva and pancreatic-fluid, transformed into grape-sugar, of which some is converted by the bile into fatty matter in the intestines, and the rest, absorbed by the vessels leading to the portal vein, is carried in its branches to the liver, and therein is also converted into fatty matter. This is confirmed by an experiment of Trommer, who, having fed animals on grape-sugar, detected it in the blood of the portal vein, but not in that of the hepatic veins. Neither is it impossible that a similar series of transformations should be effected in carnivorous animals; the gelatine of their food being, perhaps, converted into sugar of gelatine, and this into fatty matter.
Quantity Theory of Cell-Development. A very lucid exposition of this theory, and of the principal facts concerning the history and nature of the nucleated cell in the structures of animals, has been published by Kolliker.J The subject has also been thoroughly discussed by Reichert? in his ' Report on the Progress of Microscopic Anatomy in 1843,' his observations being included in an examination of essays by Karsten,|| Kolliker,1T and Nageli.** The general tendency of the whole is to show that we are yet very for from the knowledge of the true mode of development of the nucleated cell in animals. There is indeed in all these essays, as well as in the personal knowledge of most anatomists, an abundance of facts bearing upon the subject; but many, perhaps 1846.] Human Anatomy and Physiology. 263 the majority, of these facts cannot be brought within the expressions of Schwann's theory of cell-development; neither can there be yet traced in them any single, uniform, and constant mode of development of the nucleated cell. From the very nature of the case, it seems most probable that one law and one mode must be always observed in the development of the cell and its parts; if it be so, the one mode is unknown; if it be not so, then, in the place of the fair and comprehensive system of Schwann we have a crowd of unconnected facts such as no memory can contain, and of which it would be useless, even if it were possible, to give a brief report.
The observations of Reichert, as well as those in the other works just referred to, relate only, or principally, to the genesis of the nucleated cell and its several parts; and he implies that there is much less room for doubt concerning the metamorphoses of the cell itself, by which, of it or through it, all the more highly organized animal tissues are supposed to be formed. It appears to me, however, that we can be as little sure of many of the changes which nucleated cells are said to pass through in the formation of other tissues, as we are of the process by wiiich the cells themselves are formed. The development of all the fibrous tissues appears especially doubtful. For the investigations'of every year show the great difficulty or impossibility of confirming the observations by which Schwann explained the development of these and some other tissues, and the equal facility of finding appearances which cannot be reconciled with his theory, or any other single theory yet proposed concerning it.* I have found ample reason for expressing these doubts of the sufficiency of the accepted theories of development in recent, examinations of tumours and other morbid growths. Their structure seems peculiarly adapted for testing a theory of cell-development; for they are, doubtless, obedient to the same general laws of formation as the healthy structures are, and, in the unequal and often rapid growth of their several parts, it could hardly happen but that in many specimens all the phases would be seen through which their structures pass towards their fully developed state. But in very numerous examinations I have not found a single example in which a cell has appeared to be forming or formed around a pre-existing nucleus; or one in which fibres have appeared to be formed out of nucleated cells; or one in which nucleated cells have appeared to constitute a stage towards any form of higher development. On the contrary, I have found many instances of rapidly growing structures composed of large collections of fibres without a nucleated cell among or near them ; others with abundant nucleated cells, but scarcely any free nuclei or granules, and nothing like a cell incompletely developed round its nucleus; and, again, others (and these of especially rapid growth) with no cells at all, but composed almost entirely of corpuscles like nuclei or cytoblasts.
From these and other observations I am disposed to think that the ordinary (and not the exceptional) mode of development of fibres is, not through nucleated cells, but from a structureless or dimly granular substance which is first marked, and then broken up, into fibres. There is good evidence that the cytoblasts which are usually or always imbedded in this substance, influence the development of the fibres ; and though I cannot tell how they do so, yet it is certainly not by conversion of themselves into fibres; they shrivel and disappear as the fibres increase and become more perfectly formed.
I think it will be found that, in morbid growths, the The tissues which Mr. Owen has named osteo-dentine and vaso-dentine, acquire their peculiar structure from the change which take place in the central smaller cells of the pulp being different from those just described. In theforrnation of osteo-dentine the cellretains its nucleus undivided, and the salts are imparted around it within the cell, but enter only partially into its granular substance. And in the formation of vaso-dentine many of the cells lose their nuclei, which appear to be dissolved. In both these substances the bloodvessels of the pulp remain ; in true dentine they wholly disappear.
Mr. Owen's account of the development of enamel agrees with that generally received. He suggests that the transverse striae of the human enamel-fibre may be caused by the remains of multiplied nucleoli subdividing or modifying the walls of the elongated enamel-cells.
In The chief things he has noticed are?1. The sac which the membrane forms between the outer and posterior part of the joint and the tendon of the popliteus, and which covers the outer margin of the external semilunar cartilage, is often divided by a septum into two parts, placed one behind the other, and communicating by one opening with the joint. 2. The bursa under the quadriceps femoris is found in about every sixth or seventh person ; and communicates with the cavity of the joint in about every ninth person. In 47 males it had a separate cavity in only 9 j and in 33 females in only 3. 3d. The bursa between the tendon of the M. semimembranosus, the inner condyle, and the inner head of the M. gastrocnemius, is often locular or divided by septa into two or three cavities. In robust persons it is often, though not diseased, two and a half inches long and three fourths of an inch broad, so that it may be felt externally, and in them it generally communicates with the joint by an opening half an inch in diameter. 4 It has been already said that these fine fibres proceeding from the nervecorpuscles are not peculiar to the sympathetic nerves (commonly so-called); yet all the branches of these sympathetic nerves contain a larger proportion of them than the common cerebro-spinal nerves do, and some of thein contain no other fibres besides these. And assuming that the origin of these fibres is proved, the next question concerns their mode of distribution. Kolliker shows that there are much greater difficulties in the way of tracing these fine fibres from their origins than Bidder and Volkmann supposed. All that can be certainly said is that, 1st, the fibres arising in the sympathetic ganglia go partly to the viscera, and partly through their communicating branches, (which have been often called origins, or roots of the sympathetic, and are composed almost entirely of fine fibres,) to the anterior branches of the spinal nerves, in which most or all of them pass peripherally ; 2d, some of the fine fibres which arise in the spinal ganglia pass through the communicating branches to the sympathetic, and are distributed in the viscera,'and others go to the posterior branches of the spinal nerves; 3d, the fine fibres arising in the ganglia of cerebral nerves probably pass out from them with the nerves that are proceeding to their peripheral distribution. But it is yet uncertain whether the sympathetic ganglia^ send fibres into the posterior branches of the spinal * The most striking instance in which more fibres leave than enter the ganglia is seen in the septum of the auricles of frogs' hearts, which is so transparent that the ganglia and nerve-fibres may be counted in it. Here Bidder has often seen more fibres in one than in the other of the two branch from a ganglion?e. g. five in one, and seven in the other. Volkmann, in Art. Nervenphysiologie, Cerebrospinal Fluid. M. Longet* has found that the peculiar unsteady tottering movements, like those of drunkenness, which M. Magendie ascribed to the removal of the subarachnoid fluid of the spinal cord, are really due to the division of the muscles of the occipito-atlantal region, which is made to forma passage through which the fluid may be drawn off". Whenever JVJ. Longet drew off the fluid without injuring these muscles, the animal preserved the power of motion unimpaired ; but when he divided the posterior sub-occipital muscles, (including always the recti capitis postici minores, and the supra-spinous ligament in the animals in which it exists,) the peculiar defects of motion were produced, although the cerebro-spinal fluid was left untouched, and the sheath of the cord unopened. He ascribes the impairment of motion in these cases to the falling of the head when its attachments to the atlas are destroyed, and the consequent dragging and pressure of the upper part of the cord, and especially of the medulla oblongata and pons. For the effects of the division of the muscles and other tissues are completely prevented by artificially supporting the animal's head in a raised position; and in different" animals, the degree in which the movements are impaired is directly proportionate to the amount of separation which takes place between the occiput and atlas, when their connexions (the occipito-atlantal ligament excepted) are divided. The speedy recovery of the animal, which Magendie ascribed to the rapid reproduction of the fluid, M. Longet considers to be due to the readiness with which the nervous masses (especially in animals) adapt themselves to new and unnatural pressure.
He observed a striking analogy between the effects of the division of these muscles, and those observed by M. Flourens and himself in consequence of injuries of the cerebellum; and hence draws another evidence, that the former are due to the pressure and dragging of the medulla and pons, with which the crura of the cerebellum are connected. of the membranes and vessels of both the brain and the spinal cord. In the cerebral dura mater, the nerves are most abundant in the neighbourhood of the trunks of the three chief meningeal arteries. They come to these from the sympathetic system,f and the principal part lie in company with the arteries; but some also leave them and ramify separately in the substance of the membrane.
Relation of the
In the dura mater inclosing the spinal cord, Purkinje could not find a trace of nerves ; but on the fibrous lining of the vertebral canal and the sinuses between it and the bodies of the vertebrae, (which fibrous lining may be regarded as an outer layer of the dura mater, divided at the foramen magnum,) he found abundant plexuses of sympathetic fibres.
The pia mater of the cerebellum displays many nerves, which branch separately from the arteries as those of the pia mater of the cord do; but they are less abundant than those are. The nerves ramifying on the pons and on the cerebrum appear, on the contrary, to belong exclusively to the arteries. In the choroid plexuses no trace of nerves could be found ; but there is a dense plexus of filaments of the sympathetic system around the vena magna Galeni. It passes into the tentorium cerebelli, and appears to belong to it more than to the venous system.
In the pia mater of the spinal cord, a much more copious distribution of nerves exists than in any part of the cerebral membranes. The largest fasciculi, containing from thirty to fifty filaments, are near the anterior spinal artery, whence some pass into the process of pia mater in the anterior fissure, and form loops therein. Other large bundles which, for the most part, run longitudinally, are near the ligamentum dentatum, and about the posterior median line of the cord, though here they are less abundant than in front. In the neighbourhood of the origins of the spinal nerves, the bundles of sympathetic filaments are fewer and smaller. Their number is greater about the upper than about the lower part of the cord.
All the nerve-filaments of these plexuses in the pia mater appear to belong to the sympathetic system. They combine with those already mentioned on the pons and cerebellum ; but have never appeared to be connected with the roots of the cerebro-spinal nerves. Some of the filaments come to the pia mater with its arteries; but they soon part company, and the nerves appear to increase, and form plexuses quite independent of the arteries J Dimensions of the Brain. M. Baillarger? has invented a new mode of measuring the surfaces of brains, by dissecting out all the white substance from their interior, and then unfolding the exterior, and taking a cast of it. From his measurements he estimates that the average superficial extent of the human brain is 669 3 square inches ; and that it is far from true that, in general, the intellect of different animals is in direct proportion to their respective extents of cerebral surface. If their absolute extents of surface be taken, the rule is manifestly untrue in many instances; and it is not more * Mullet's Archiv, 1845, Nos.iii.iv. t He suggests also that those which dissectors have supposed to be branches of the fourth and fifth nerves, going to the dura mater, are really branches of the sympathetic, which pass through these nerves to the membrane. X As already stated, this account of the nerves of the membranes of the cord is confirmed and extended by the 3. The motor nerves of the heart, stomach, and intestines arise neither in the brain nor in the spinal cord; for none of these organs is thrown into fixed contraction when the brain and cord are directly stimulated by the magneto-electric current, although it is a law that all muscles will thus contract when either the origins or the trunks of their nerves are stimulated.
4. The heart has a central organ in itself. If, when cut out and whole, it is sufficiently excited by the magneto-electric current, it remains in fixed contraction after the current is interrupted ; a condition which never happens in muscles separated from their centres, or in separated portions of the heart itself; for in these the contraction ceases with the stimulus. (to the greater of which is added a small branch or two from the trunk of the facial); and, 2d, to two or three descending branches. These descending branches appear to join the knee-shaped bend of the trunk of the facial, but being unravelled they separate into?1st, numerous small branches forming a kind of plexus and then joining the main trunk of the facial; and, 2d, the chorda tympani, which the author holds, is thus formed from the portio intermedia,with the addition of one or two small branches from the trunk of the facial.
The author confirms this account by evidence from comparative anatomy; and he draws from the whole the conclusion that the geniculate ganglion (for the truly ganglionic nature of which he gives sufficient proofs) is to be classed with the ganglia on the posterior roots of the spinal nerves. In accordance with this view also, he holds that the facial is a mixed or double-rooted nerve, analogous to the fifth and spinal nerves; that the trunk (as it is here called) is its anterior root, and the portio intermedia its posterior root; that the superficial petrosal nerves are mixed branches, chiefly composed of fibres going from the facial to the spheno-palatine and otic ganglia ; the chorda tympani, a mixed branch from the facial to the lingual branch of the fifth ; and that, after the formation of the geniculate ganglion, the trunk and branches of the facial contain both sensitive and motor fibres continued from its roots.
The author opposes, in detail, all the objections to these views; and in answer to the belief that the trunk of the facial is insensible till it is joined by branches from the pneumogastric and fifth, and that the chorda tympani is corroborated them somewhat later: so that this fact may be considered certain. To prove the influence which the chorda tympani thus distributed in the lingualis muscle exercises upon the sense of taste, M. Bernard adduces these nine cases of disease of one of the facial nerves in men, and many experiments 011 animals. In all these, the taste of the corresponding side of the tongue was impaired; the flavour of quinine, citric acid, and other strong substances was very slowly and slightly perceived, while on the other side of the tongue the perception of them was instant and acute. He shows that this impairment is from the paralysis of the chorda tympani, by cases in which the cause of paralysis of the facial nerve being seated in front of the giving off" of the chorda tympani, the taste was not impaired; and by experiments in which the facial being divided behind the part where the chorda tympani is given off, the sense was destroyed. By this last experiment, in which no injury could be done to any filaments of the Vidian that may join the facial, and by other experiments, which show|| that the chorda tympani is insensible, he makes it clear that the influence which the chorda tympani has on the sense of taste cannot be due to branches of the fifth nerve transmitted by the Vidian to the facial. Neither can the loss of taste be due to the dryness of the side of the tongue, for it is as moist as the other side. His own explanation is, that the papillae of the tongue are rendered incapable of the vermiform movement by which they absorb the sapid particles, and bring them into contact with the gustatory nerve [a notion at least as improbable as any that his facts disprove].
In none of these four cases by M. Bernard was there any deviation of the uvula. They may, therefore, seem to confirm the evidence from Dr. Hein's^f experiments that the facial does not send branches to the muscles of the palate or uvula.
But it is not certain that in these cases the seat of the disease of the nerve was behind the connexion of the petrosal nerves with it; and, if it were not, the muscles of the palate might be unaffected, though all the others supplied by the facial were paralysed. Notwithstanding these cases, therefore, and although Valentin** also has failed to excite movements of the palate in either the horse, dog, cat, or rabbit, by irritating the trunk of the facial nerve, yet, on the whole, I think the evidence is in favour of the opinion that, at least in man, the facial nerve sends filaments through the great superfical petrosal * Archives Gen. de la Med., Decembre, 1844.
+ Annales Medico-physiologiques, Mai, nerve to the spheno-palatine ganglion, and thence to the levator palati and levator uvulae.* It is impossible otherwise to explain the deviation of the uvula, which is often seen when the facial nerve is paralysed. The absence of contraction of the palate-muscles when the nerve is irritated may be connected, as M. Longet suggests, with the filaments having to pass through a ganglion ; in the same manner as irritation of the third nerve often fails to produce contraction of the iris. Pneumogastric Nerves. Signor Polettif shows that the removal of portions of both these nerves in the horse, sheep, and rabbit does not diminish the impression of the necessity of breathing. There is the same struggling for breath when the respiration is in any way hindered as there is while the nerves are entire; and if the animals, after division of the nerves, are put in an exhausted receiver, their anxiety for air is as great as when the nerves are not divided. In sheep, the glottis remains open though both the recurrent nerves are paralysed by the division of the pneumogastric nerves, and they breathe easily till the air-passages are obstructed by frothy fluid, or till the nostrils are purposely held close ; then there ensues extreme dyspnoea. There were the same anxiety and dyspnoea when, after division of the pneumogastric nerves, the spinal cord in a rabbit was divided between the second and third cervical vertebrae ?, the diaphragm still acted with great energy. Poletti therefore supposes that, since in this last experiment nearly all the cerebro spinal incident nerves were separated from the medulla oblongata, the sympathetic nerve must be an important agent in transmitting the impressions of the necessity of breathing.
From some experiments related by M. DupuyJ it would appear that in a few minutes after the ligature or division of the pneumogastric nerves, the blood of the carotid artery is black like venous blood, and contains less fibrine than it did before. If the life of the animal be prolonged for about six days by tracheotomy, the respiration becomes difficult, the signs of malignant pustule manifest themselves, and by placing portions of the spleen of such a horse in a wound made in a healthy horse, the disease may be communicated.
From many experiments on dogs, Dr. Mendelsohn? deduces that the congestion and other disorders of the lungs which follow division of the trunk of the pneumogastric are due, not to the paralysis of the nerves of the lungs themselves, but to that of the branches of the recurrent on which the openness of the glottis depends; for the same affection ensues whether the recurrent or the pneumogastric trunks be divided. In both cases the glottis is nearly closed in inspiration, and the symptoms are the consequence of the diminished respiration. In regard to the diminished frequency of respiration after division of the pneumogastric, Dr. Mendelsohn says that the very same is observed after division of the recurrent nerves; and, in either case, may be prevented by the introduction of a tube into the trachea.
The continued irritation of this nerve by the magneto-electric current produces fixed cramp-like contraction of the oesophagus, and movements of alternate contraction and relaxation of the stomach. It follows, according to Volkmann's rules already mentioned, that the stimulus is conveyed to the oesophagus directly, through its motor fibres forming part of the trunk of the pneumogastric, and to the stomach indirectly by a reflected influence. Now, since the removal of the brain and spinal cord does not interfere with this * In addition to the evidence for this view in the last Report, p. 52, see the cases concerning the diagnosis of fracture of the base of the skull in the Bull, de Therapeutique, Mars, 1845 ; and a case of tuberculous disease of the petrous bone, with paralysis of the facial nerve and deviation of the uvula, in the Oesterr. Medic. Wochenschr., 11 Oct., 1845.
+ Modena, describes, from a minute injection of the vessels of a child two years old, the vessels of the conjunctiva bulbi as forming a dense circle by numerous angular anastomoses around the border of the cornea. From the angles of union, he says, some very minute vessels are given offj which pass like rays, or like the vessels of the membrana pupillaris towards the centre of the cornea; and, besides these, there pass, from the same angles, many more, which insinuate themselves between the commissure of the cornea and sclerotica, and thus form communications with the vessels of the choroid.
Purkinje,|| in the series of examinations already often quoted, has discerned, by making the cornea transparent in acetic acid, a " tolerably rich network of nerves" in it. These fibres variously combine with each other; those entering on one side from the ciliary nerves mingle with those from the other, so that no nerve-fibre appears to be lost in the substance of the cornea, or to pass into the superjacent conjunctiva. Structure 
